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COMPLETE SFECIFICAIION 

DRAWINGS ATTACHED 

]]oqp]:oyem»l5 in Composite Teastile Yaxyis ai^ in Fiiocesses fox llieir Prododion 



We, EJ, Da Pont De I^emours and 
CqmfaKV^ a Corpoi^tiDn oigaiuzcd and ex- 
isting wrder tiife Laws of the State of Dela- 
wars. United States of Amenca« of ^Kllmiog- 

5 too. StatA of DelaTimx&» United States,^ 
Ametica, do hesr«by declare the invention 
lor wiiich \ve pxay that a patent may be 
jTrtiTite ii to us, and th& method by wMch it is 
to bd perfotmed* to ^ pardculariiy described 

10 in aod by the follon^ing statement: — 

TMs invaitiDii rektfts to iBaprDvements 
in composite textile yam and mare sped^c- 
aDy to varying denier compodte yams and 
in processes for making theitL 

15 Textile yarns from both natoral and syn- 
thetic fibres have been developed with a 
wide variety of physical structures, WhiJe 
there arc msmy difierent purposes and goals 
which these diffmnt fdiyricai structures sesk 

20 to adiiev^ a large number are desigoed to 
provide fabries with attractive appearance 
and pleasing handla. One yam sbpictmo 
used in this way is blown as slab ra'" thidk- 
and-thm" yam. a strucbixe found in Hncn 

25 &brics, parocularly those of header tescture. 
In silk febiics the effect is caUed "Dapiool" 
and is found in men^s and vromen's suits and 
dress fabdcs. 
In the manu&ictuie of synihetic texdles. 

30 uneven denier effect has been produced in a 
nitmbcr of ways. Some of these involve 
varying the rate at which filaments are drawn 
away firom the spicnercttes or the rate at 
which jSlament-fbrmins material is supplied 

35 dniing the process of filament formation, 
irregular queiK^hing or coagulat3n| treat- 
ments of the filaments during fonnation and. 
in the case of fibres and filaments which fire 
subsequently dntwni varying rates of draw- 

40 ing. It is also possible to preprare vaiying 
denier yams by speclalBed spinning or vam- 
fmning processes from filaments whidi are 
in themselves mnfocni in denier« Sudb pio- 



cesses, hovvever, s^necally require elabwate 
and expensive eqnipment tpom which var> 45 
able denier yam is product only at a slow 
rate. In many cases, when special yam 
spinning pfocesses are involved, voiiatiQns 
in denier are achieved regular or ixiegular 
spacing of multiple wraps oi (me yam com- 50 
ponent, called tiSe eScct yam. upon a base 
of a 59c£md yam component refeired to as 
the core yam. Sucb tv/o-component yam 
systejjK ofEer the posability of very large 
variations in denier along die length of the 55 
yam. These denier variations produce 
ple^^in^ dfects in Elsies of such yams. 
However, because these yams must be pro- 
diicjd by an elaborate winding tedsniquep the 
cqujprasnt necessary is very intxicate and 60 
vurlation fromi one yaxn ^fpe to another can 
be ochieved only M^ith time-consuming 
changei; in the equipment Furthermore, 
since components or these yams are merely 
wrapped one about the other, the compon- 
ents tead to become separated with n result- 
ing loss of the desired ^eet 

xi is an object of this invention to provide 
a novel composite varying-denier te^ctile yam 
in whidi the yam components are inter- 
entangled with one another and to piowde q 
process for the preparation of composite 
rarying demer textile yams in which the 
relative quantities of core and effect yarns 
can be varied readily and simply* 

Accorfing to the present invention at least 
two groups of contmnous filaments arc fed 
at different rates throng a tmhnlent fluid 
zone and» eilher in that zone or subsequently, 
are sttetdied so as to break thefilamimts of eO 
at least one group wldle leaving those of 
another group unbroken by the stretching 
nroecsa. The amount of stretch which may 
be applied without breaiing a filament is 
jost short of tile sum of the iiKiease in length 85 
requited to straighten the filament ^rithout 
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sttetcluDS it and th^ elosigatiDii-at-break o£ 
the filamenL Tbis sum is Jicremaftar in ihe 
• description and claims referred to as tlie 
•* extensibility factor " of tte filamfiftts. Whsn 
5 f<:edii^s untwisted filaments to (bs, turbukBt 
acid zona, the increase in leng^tli lequired to 
straighten th© filamfiitts in th^ produrt is 
determined by the xatio of the m» of feed- 
ing them to and tiie rate of withdrawing 

10 them from the turbulejit 33Me. For liie pur- 
pose at the present invention Ihe relatiVQ 
rates of fleed oE the groups of filaments ftie 
sudi as to give a iKoduct in which the ex- 
tensihility facttff of «me groop of fiaaments 

15 is substantially hi^er than that of another 
group so that on ap^^in* a stretch intcr- 
juediate between the two ext^mbiHty factors 
one gioup gI filaments is broken while i3q^ 
other is not , . . 

20 Tbo filaments ^iduch break appear m the 
product as buodlc^ of fflaments distributed 
at fundom or unevenly alons; ^e length of 
tiie unbroken onnponent* and interentangjed 
therewitiL This dfect obtaii»d 5s illnstrated 

25 in the accompanying drawings wheis, jn 
figure 1 the maments at yam 3 are shown 
entangled with the filamaits of yam 4. 
Normally, the yam -with the lowest rate of 
feed becomes a core yam 3 and yarn com- 

30 ponents with higher rates of f^d becwn e 
effect yams 4, givifl^ a cofopoflitn teartured 
yam of at least two con^ranents wifii the 
ff ^amgntg of eadi interen&isled wxQi on^ 



35 The turbulent fluid zone may be produced 
by means o£ a yam-bulfcmg jet of theiQ^ 
described m Bntisb Patent No. 732929 or 
United States Patent No. 2852906 adapted to 
cause the individual ^^i^^'^^g of the yam to 
convdtuted and interentangled to 
piodiK» a bulked yam as illustrated in Fig. 2 
of the accompanying drawings. 

Other suitable fluid Jets for use tte 
nresenc invention ai» described in British 

45 Patents No5, 842742 and 905895. Jets havms 
a forwarding effiect on tiie yam aro par- 
ticSady deakble. Many of these flmd jets, 
with appropriate modification as t P tejsn 
and/ot fluid used, are suitable as wapper 

50 lets, the essendal function of which is only 
further to consolidate the muW^mponect 
stmctutc "Wiilcair atroomtempemture IS 
most ©Hivenient for use in these fluid jets, 
other fluids n»y he used, su* as hot air, 

55 steam o!f other heated fluids. The composite 
structnie may be stretdiei if desffed, mtil 
tb^ filnTTii^ht with tiie highest exten^bility 
fector are at their oripnal length but not 
sufficicnfly to Ineak these fihmifiiits to 

60 separate the componenis ccnnpietely one 
fixjm anc^ier, ► _^ , 

The bundles oonstitnte distinct ami separ- 
ate groups of <£scontmuoas fiX arnefit^ Gom- 
ptetely snrrtrandin^ Ae cote member at in- 

65 ^vals and suffidently izrtsrsKtangled tbate- 



with to provide a stable slub yar n. Ite sa 
bundles, or slabs, are distinct or sg^gate in 
that they are each composed of a dM tolcg 
separate body of discontinuous f ^ftfgffts , 
Thf ff' gb there may be, of course, sap geott? 17 
tact between individual bundles, T&eksgth 
of these bundles may vary along fit fcagth 
of the com component- 

Alfiiough the multicomponent laros of 
this invendon may be, at Ua^t in ^oit, bnlky 75 
yams, they are quite different from Aehnlky 
yams produced according to BntUt 
No- 732929 and United States PaEent Na 
2,852^06. Because of the differcnDemtiie 
rates of feed between the several cojyamti 80 
of the yams o£ this invention, the fiamffltts 
bmich tomther and are not iHstribnW urn- 
formly atong the length the yanL XMs ' 
results in a slub ^fect caused by wrfaftms 
in denier along the yam due to thetut ti»t 85 
in some rc^ons a greater qaanti^ of material 
is present than in other r^^onSw Themgt- 
ins change is over-all dnmer gives an 
similar to dupioni or linen-type yam and is 
most apparent and attiacdve when fiie yam 90 
25 woven or otherwise processed into a fab- 
ric. 

In the simplest preferred embodunent of 
this invention, the composite yam Is made 
up of two components, the initial oo» yam 95 
(prior to brealun^ having a suhstan^y 
lower crtansihility factor than that of the 
inida] efcct yam (preferably liss tban about 
1/2), because the latter is fed to the fcrid jet 
at a substantially higher rate— prefiaably at 100 
least twice as fast (twice tiie unit laigdi per 
unit ume). When this oompodtB yam is 
subsequently stretched, the core yarn \«g 
break randomly and will fomi alonS M 
tfareadline a series (rf slubs giving Ae eom- 105 
posite yam a vaitoble dnnier. Tl» initial 
effect yam v^iich during the pxocBSsmg is 
fed into the bulking Jet at amuti hijjwx^le 
than the cDte yam has a higher extenabihty ^ 
fector. thereby pemiitting it to renuun un- HQ 
bnAcn during the sttot&ng process ^ch 
brakes the initial core compoaenL Thus, a 
reveisal of fnnction of tiie two components 
occurs, the ^"iftal core com^Ksnent becoming 
the e^t com.ponent of the final composite X15 
yam while the initial effect component be- 
comes the core component of dse final yarn 
producL During the stretching-bfcakmg 
step broken sections retract while the un- 
bitScen inemi>ers ai^ elongated and the short 120 
bulked lengths become knotted even more 
firmly into the composite stmctuie. Thfe 
bunming effect occurs at random nrtffvala 
along tie kagdx of the composite yam and 
the feeqoency erf slub sections can be ad- 125 
justed and controlled t^ vamtion of rdative 
rates of feed and denier of a^nponcnts »id 
conditions of bxeakisg. In addition, bmldng 
conditions such as total speet^air xrossnte> 
and jet adjustment can be VBXi^ t» Ipnnence iju 
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xht buikiiiiss. the degree of entanglenjeiit 
and the degree of loopine5S> and thus tha 
ovsntual pbysjcal properties and appearance 
of the composite yam. 
5 Att Qltemative procedtJre consists in 
applying the stretch simultaneously with the 
baudng by withdrawing thD composite 
material from the turbulent zone at sucb a 
speed that the stretch exceeds the extensibil- 
10 ity factor die groijp or groups of filamcntfi 
fed stt a lowvrate and they are broken while 
the group or groups fed at the higher rate 
remain unhrokeo. Prefeialidy the filaments 
which are to remain unbroken are fed at at 
15 least twice th6 sp^ of those v^icb are to 
be broken. Further to obtain a product in 
wMch the core yam is snbstanttally straight, 
which 5s a preferred form, the rate of with- 
drawal of the composite product may be 
20 substantially equal to the rate of feed of the 
filameots vMck are to constitute the cx>rB 
yam or preferably 1-2% lower to provide 
for increased entanglement of the s)ub com- 
ponent A ratio of 2:1 in the feed speeds 
25 the core and dub components give& satis- 
factory results but higher ratios up to about 
50:1 may be used. 

The bundle^L or ^bs. may be further 
consolidated with ibe core mendaer by any 
30 one of many twuting or treatinjg prrocedures, 
such as by a downtwister, spinuiog frarn e^ 
wzappina jets, such as disdosed in British 
Patent No. 87L112 and Application No. 
26230/59 (Serial No, 924089). or by a 
35 chemacal treatment* such aa sizing or plastic- 
idng wilh cither heat or solvent The wrap- 
per j«t procedure is preferred in that the 
slnb bundles are then more ti^tly wramped 
completely around the coro member. Fur^ 
40 tiiermons, the use of sudi wrapper jets does 
not limit the processing speed* Inthiswrap^ 
per jet piccedore, tfii composite nrodiict 
from the turbulent zone is fea into a 
passa^way into whidb a jet of fluid is £sd 
45 tangcntially and hence a torque is applied 
tbere^ whic^ wraps (he filament btmdlcs 
cdnstiiutmg the sltibs round the cor& yars. 
The vortex zone created by the tangential jet 
IB hereinafter in the daim$ referred ta as a 
5Q **zopc of fluid torque". 

A sdiezoatlc drawui| of a suitable appara- 
tus tor the process of this embodiment of the 
invention is diown in Figures 5 and 6 the 
accompanying dc&wiiigs. Core component 
55 8 and slub component 9 are fed bobbins 
ID and 11 xesj^ctively into a fiuid bulking 
iet 12 of the type described in British Patent 
No. 732929 and United States Patnent No. 
2852906. lie composite yarn structure is 
'60 then fed into the passageway U (see cross- 
sectional view <rf Bgore 6, taken alcmg line 
6-6 at Figure 5) of wrapping jet 15 \rlicte it 
is subjected 10 a blast or fluid entering 
through orifice 16. which enters passagesway 
65 14 tau^tiaBy and then the yam is wound 



lip on roll 17. For hi^h sp^ed op3ration, a 
snubber bar 18 may be placed between the 
two jets to prevent excessive backLng-u^ of 
the twist impartfed in the wrap^i^g jet into 
the fluid bulking jet Tension device 19 may 70 
also ba provided to control more definitely 
the tension on core component 8. 

Microscopo views of two sucb composite 
yams arc ^own in Figure 3 and 4 cf the 
accompanying drawings. wMch show bundles 73 
5 and 5' wrapped comple^ around core 
members 6 and 6'* The ©Qtanglement pro- 
duced IS genexaUy obscured in the twisted 
areas but is dcariy indicated at 7. 

By this invention it h posmbb to achieve SO 
a wide range of varying denier yarns. Size 
and diaracter of the io^fividual dubs, fre- 
quency c^xuuency of s]ubs» variation of 
maTdinnm and minimum deni^, and the 
amount of reddual bulkiness can be easPy 85 
controlled and regulated. 

Vaixou9 combinations of fluid j^essures 
between the various jet el^nents may be 
used to produce variation in the she, and 
length of the discontinuous filament bundles. 90 . 
SSmdar efiects may be adueved by vaiyit^ 
the rates cA £eed of the various components 
and the tension on the core component 
durmg the treating process. 

Dlifcrent rates of feed result in varying 95 
composite yam stmcttzres and the different 
operating conditions of the bulking fluid jet 
and the wrapping jet give diSerent df ects in 
t^ yams produced because of the varying 
esctent of interentangleaieDt and interpenetra* 100 
tion of the yarn components of the structure. 
Jet air pressure may oe fluctuated during the 
formation of tbe con^site structure to pro- 
dues variations in degree of entanglement or 
during the vTrapjnng to produce variations in 105 
degree of wrappii^. 

Short period denier varjatidbs in the intf^- 
mediate yam product (prior to any breaking) 
of this inventicm are obtained simply by 
pftCQinff the yam simulmneQusly through a 110 
ftnd jet and then stretching without break- 
ii^ Concentratiaa of ^ect yam along the 
composito yam length can be acoentuacnfl by 
applying inteumttent tension by means c« 
a phiclmig or dragging device to ^ yam or 115 
by intecmpting momentarily tiie flow of one 
or more l^e yam components with Ingber 
rates <tf feed. Thus, while over a long 
length, delivery of this coinpon&nt may be 
constant, Ihoe can be short p^od fluctua- 120 
tions of several hundred per cent, and the 
composite yam denier will vary couespcmd- 
ingly. Interraption of eflfect yam flow can 
be controlled by audi devices as cams or 
rocker-bar anna. 125 

Any combmation of two. tiiree, or more 
difierent synthetic filaments may be use d as 
ibe component members of me compodte 
yam. ^5so, the yams of tibe same pdymer 
m two or jsfot^ different yam counts or pi^ 130 
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dyed and undyed yams same or dif- 
ferent polymcis may bo nsed ia maMng rip 
the composite structure. " 
i^erably caml3matiofl& of components 

5 for 1130 in this invefltim induds iiylcHL with 
layoc; nylon w.itb acrylic fibres; pnlyethy- 
lene tfirejoiithalate' fibre wifti rayoii, acetate 
or acrylic fibres; acrjOia fibre* widi rayoa or 
acetate; and nylon :with sflk or gl^s fibres. 

jQ Tte ^ocesj may be csmed out coa- 
tmuously otber fertile treatiflg p-roccd- 
TOSS, sach as tw»tiB& dbcawiag or back- 

The f dUcw?ii^ Esainplea iHix^ie spBrific 
15 embodimards c& *e inveatioiu Tbrongbtmt 
these Examples, in refamng to any yam the 
doiier is irfaoed firsts the munber of fila- 
ments in tbe yam second and liie twuC* S or 
Z, it given, is jdaced iblrd. 

Two confintiois-filani^t tesctile ^farss axe 
fed simnltaneouBly to n yanbbnUcuig jet of 
the type ddscdbed in Britisb Pusnt Na 
842742 using air aft bul&iDg fluid at some 

25 i^city. On^ yam. a 210Q d ealer , 64 fila- 
ment bln&^iyBd cellcloae acetate of zato 
tswst, ifi fed to the jet at 2% yardsper mintitc 
wliile tbe other, a 20D deniei; 34 filament 
Tsliite nylon yam with i tarn ol Z twist per 

30 inch is fed at 57 yaids ner minute. The 
yarns are bulked in the jet and die com^site 
stnictore -wound up at 28 yards per imnntc. 
The composite dtructure i$ rewound on a 
downtwister widi 7 turns at Z twist at 30 

35 yards psr nfimite. In &e leroinding jn^ocd^ 
tensl<^ can£cd by the dowxntwistcr breaks the 
acetate fihunents and elongates the nylon 
filament^ removing sSl ctonodal loop* from 
the nylon, Ibe lesnlt is a slub'type yam 

40 with a smooth nylon oor% candom lengths 
of discmtinuoas bulked acetate filaments 
beiog intiorat^ interan^ngled with the 
jxyUm cars filamenta. This composite slub 
yam is TTOvem into a plain-wea^ fabric with 

45 a warp of 70-34 "Daecon" (R.TM.) poly- 
ester yam to give a material with a pro- 
nooncad shib effect in wMch only the aubs 
arc b]p6> 

EXAMPLE II 
50 The ^me jet device is used as in B^^plc 
L Three following yam componeiits are 
empioiyed: 

Feed Rate 
Yam Cosmt {Yams per minuiB) 
55 Pink acetate 100-32^0 4U 
?ink acetate 57 
White nylon 20D-344Z 100 

The composite bulked yam is wound up 
at 30 yards per mimife and tb.an broken ss 
60 betaa on a downtwistBsr. Both of th e ace- 
tate yams break, but with difteent ftC' 
ouei^* aivin? a Ycry taxtdom slub cffed 
* EKABiPI£m 
The procedote of Exaiit^ I sfSoOowed, 
•65 except that in j^ce d the acetate yam. a 



rayctt yam, 100 denier, 34 filaments 2^ Z ; 
twist, Is used, and in placje of tne n^ yam, 
a pkyethylene tetejdilhaJate yam al 70 ; 
demer, 34 filaments, iZtv/ist. Ate break- I 
age, the rayon yam beoomes a comr 70- 
ntment on a core d poJyesccr filamcfli | 

The procedure of Example I is aatowed, 
except ait the nylon yam is rcjAacrf Wan 
acrylic continuous filmnent yam, 2flO-aM)3 75 

^ EXAMFnE V 

Two contimious-filament textile yams are 
tsd simultaneously into an air j* as de- 
scribed in Examj^B L One yaxn^ a 75 80 
deniec. 2A filameat, zec» twist navy hm 
acetate yam is fed at a rate of 35J yards 
per minute, the odier yam, a 70 denier* 34 
fllament, i Z twist vylcai yarn, at a rate or • 
about 425 yards pa: TUtmrte. These yams S3 
axe bnBced in the air jet at an air pfissnm 
Q£35psig. ^ 

la the resulting bulked yam tnemrion \ 
yam is iutimatdy inteientmgled wi& die 
acetate yam, the nylon yam consdtnfiog a 
core clernenL As the bnlked yam is re- 
moved from the air jet at a wind-up speed of 
425 yards per minutn, the acetate yam 
teeaks randomly along its length and is 



90 



100 



105 



wrapped slightly aroimd the nyloai yam. 95 
wbich bas been ^gated doling ite lanoval 

&om the air Jet. ^ a 

The resulting yam is then passed mitt ti» 
1/8 inch passageway of a wrapping jet. Ak 
U forced into dlis orifice tbroogh a If lo 
inch orifice at a rate of 40 psig, tangpntiaDy 
of tiifl first orifice. Upon dose examinatHm, 
this yam shows at pi^^fi^ rf ffistmct 
bondles of discontinuous acdafe fflaments 
wrapped comj^otely around the n^ 
yftr£ Under mtooscope ^vins a mas- 
iification of 10 times, the disamtxnnous 
acetate slabs are ^en to be intimaMy inter- 
tanglcd with tbe nylon yam coie. Some of 
the individual slubs endrde the nylon yam 110 
eoiB in both S and Z directions, one twist 
bdng superimposed oto? the other. 

After mspectiau the composite dub yam 
is woven into a piain weave fabnc witH a 
warp rf 70-34 count poljrcthyleue terepai- 
thalate fibre yam to give a decOTtive 
material twtb a pronounced effect produced 
by the blue acetate slnbs. 
^ EXAMFIMVl 

Tlie pmceduTB of E^an^e V rs repeated 
except W a 55 dealer, 18 filament, zero 
twist hrigbt acetate yam is subjtitnbwl fof 
-QiB navy bbie acetate yam and a 40 dem^ 
and 13 filament, i Z twist nylon yam IS sub- 

stttnted for the nylon yam. The feed mte 
<rf the acetate component is 27 yards p^ 
minute, ^ mte of tie nylon a}mpon^ aiuJ 
wiud-np speed bOTg the same as in Bxan^le 
VIL The air jet issKsuctt is 55 psig.^ 
wmppiug jet ^essure being the same- BoQi 130 
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visual and microscopic examination ^^^^ 
a simHar s1ni> y^ra is obtained, when 
woven into a plain weave falMric "With ih^ 
sama polj-estor yam, a dccwrative fabric wiUi 
3 a Dronwnccd shib effect is obtaiaed. 
^ EXAMPLE VIl 

Th© procedure of Example V is repeated 
except fiiat 40 denier, 20 fikment* 2S S twist 
dull rayou yam is substituted for thft acetate 
10 yam and 70 depicr, 34 filament, i Z twist 
nylon is The feed rate of the layon 
ooinponsut is 523 yards per aipute, to fcad 
rato of the »ylan component being SjOya ros 
psr minute. The yam is removed fratt the 
15 air jet (operaiing at a pressure cl 15 p^g> ar 
a wxid-Tq> apeed of 840 yards psr minute 
and fed Into a wrapping jet cpsrating at an 
air pressure of 30 psig. Again it is noted 
that the slubs are separate and distiiK^ 
20 "handles of discpntiuuous filameats wrapped 
complBtcly around the nylon yam core. 
KCscroscopic examiuation as before shows 

intiniate imeientaiiglement between 
dubs and tl» cote- The phenomenon of 
25 right afld left twist seen in the product of 
Example V is again noticed. 

A plani-weave fabric is piepcred as be- 
fore to provide a decorative material show* 
jng the dub effects ~ 
30 EXAl^PLEVm 

The genjJscal procedure of Example V is 
repeated except that llO denier, 36 BJamfi^t, 
zero twist msfht acetate is substituted for 
the navy blue acetaie and 210 denier, 34 
35 filament, 3/5 Z twist nylon is used. The 
feed rates of the acetate component and 
nvlon component are 27 and 425 yards por 
njtantft rcspecfivdy. The wind-np speed 
the same, the air jet and \*Tappiflg j« air 
40 pressures bcmg 54 and 44 psi respectively. 
Badi visual and microscopic examination 
indicate a shnilar slub yarn is obtained. 
aJthough the slubs are jiKt slightly shorter 
m length than tliose ^oduced in Exau^le 
4? V A shnDar woven fabric is obtamed. 
EXAMPLE IX 
Tbt general prooedune of Exnmrfe V is 
repealed except that 40 denier, 20 filameflt. 
2-5 Z twist dim rayon yam is substituted for 
SO the acetate yam and TO denier, 34 filajneot. 
zero twist polyethylene terepfathabte yarn 
is substitmed far the nylon yam. The feed 
rates of the layon and polyester yams arc 
27 and 425 yards per minute respectively. 
55 The wbid-up speed is the same, the air jet 
and wrapping jet air ixtessures being 15 and 
30 psi respectively- Bofij visual and micro- 
scopjo eKamination indicate a similar slub 
yam is ohtained, cxc^t that the alubs are 
«) subtly shorter, as in Examjple VIIL A 
similar woven fabric is obtamed, 
WHAT WE CXABl IS:— 
1. A wocess for the productiOTi of a 
wymg a«uer coropoate yar ns, wh ich aim- 
65 pnirafses feetofc at least two gtoups of con- 



tiniious filfimeots simultaneously thiough a 
toibolent fluid zonc at such different rates of 
feed that the extensibility factor of one 
group is substantially higher than that of 
another and strobing the composite 70 
material stffidently to break the filamcnte of 
the group or groups of lower estctisibility 
factor to form at random intervals along 
the Icogth of the yam distinct bundles of 
discontmuous filament^ interentanglfid with 75 
the filaxoents of hi^r extensiWlity factor. 

2. A itfocess for the production of a 
varying denier composite yarn, which com- 
prises fe«ling at least tv/0 groups of con- 
tinuous filaments simultaneously through a 80 
tutbuient fluid 3one at diffcrenr rates of feed 
to pnjducs a bulky composite yam in which 
ths ejtlMisibility &ctor erf one group of 
filaments is substantially W^er than that of 
another and subsequently stretching the com- t{S 
posite prcdnct sumcientSy to bmk the filar 
meats of the group or groups of Urwer cx- 
tcnsibflity factor to form at random intervals 
along the length of the yam distnict onn^s 
oi discontinacyiis fHaments interentang^ 90 
with the filaments of hi^er eKten»bi% fac- 
tor. 

1 A WDCess for the production of a vary- 
ing draier composite yarn, which comprises 
feeding at least two groups of continuous 9i 
fitamenis slraultaneouBly to a torbulent fiuid 
zone at such diCtexent rates of 'feed to make 
the CTtenfiiHUty factor of one groups at a 
rate of withdrawal of the composite material 
lower than such feed rates, substantially lOD 
h^er dian that Of another groro and with- 
drawing the composite matraal from the 
turbulent zone at such a high rate that fila- 
ments of the group or groups of lower ex- 
tensability factor are broken and form at 105 
random intervals akng the length of the 
yams distma bundles Of discontinuous fila- 
ments intexentangled with ^ filamants of 
higher extensibility filter, , . ^ . 

4. A jttooess accordmg to daim 3, where^ 110 
in the filaments having the Icwer extensibil- 
hy factor are broken by withdrawing the 
composite yam from the turbulent 2one at a 
rate approximately equal to the feed ate of 
the remaining filaments. a 15 

5. A process as claimed in any of claims 
1-4. wbordn one of the groups of iHainents is 
fed at a rate at least twice that of another 
ermip of filam^ta. 

6. A pfO£»Bft as claimed m any of danns 12V 
1-5, wherein the composite product is passed 
throu^ a zone of fluid torque to consolidate 
fl)c bundles tighHy round the higher «c- 
tensibility component. 

7. AprooefiS as claimed in any of inepre- lis 
cedii^ cltthns, whauMn tho group of ffla- 
m^ts of higher esOensibfiity tactor conasts 
of continuous filamfints of a synfbctic or- 
ganic polymer and xemainTmbrokeji after the 

stxetc&Dg. ^ 
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8. A process for th^ productioii ot a 
varying denier yarn, substantially as de- 
scsribed in any of Exampies I-IV. 

P. A process for th« ptDdiiction of a vaty- 
idg denies yaiD, aibstaniially as desccbed in 
any of Examples V-DC 

10. A vaiying denier coiqposiic yam. pro- 
diKed by a process as datised ja any of 

r^nimg^ 1-9, 

IL A composita yam o£ varying denier 
ccmprbnig a core yam ccnnposod of fila- 
ments winch may be snbstandaUy sttaight or 
convoked and disposed at nitiervaU and at 



random alonj the le^^th of said cq» yam 
distinct bundles of discontinuom fflaffleote 15 
entanglsd with the £Oiamen£s of the 
yam. 

12. A composite yiim a5 claimed m<^nn 
11, wherein tibe discontinuous filaments aie 
wrapped round the core yam in additioato 20 
being entangled fherewhii. i. 
X A. KEMP & CO., 
•Oiartered Patent Agents, 
14 South Sqnaxa^ 

Oxay^ JsffXf 
Lcmdon, W.Cl, 
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